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(54) MANUFACTURING METHOD FOR TITANIUM OXIDE FINE PARTICLES, PHOTOELECTRIC 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of titanium oxide fine particles 
which are suitable for a photoelectric conversion element and to provide a dye sensitized 
photoelectric conversion element of superior conversion efficiency and a photocell. 
SOLUTION: This manufacturing method of the titanium oxide fine particles is provided with the 
process of heating titanium oxide sol which is in the presence of a specified urea compound, 
and the method is used for the photoelectric conversion element and the photocell. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for appllcationi 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



imsmmff a p) (12) ^ ij# |^ ^ ^ (a) (M)#ifws'iiiH#^ 

#^2002-261310 
(P2002-2ei310A) 



(43)^11 a ¥mW9MnB(3m.B.m 



(51) Intel.' 
H 0 1 L 31/04 
C 0 1 G 23/053 
H 0 1 M 14/00 




C 0 1 G 23/053 4 G 0 4 7 
HO IM 14/00 P 5F0 5 1 
H OI L 31/04 Z 5H032 

i^H!^ 3^1}:$ ^^!Mid9l9 OL 25 H) 


(2i)aiR#^ 


#S2001 -58403( P2001 -58403) 


(71)apA 000005201 








(22)illliH 


¥^3^3^ 2 0(2001.3.2) 


#^iimm£ffiff^{B210#^ 






oi)mm m m 


















mimX 100105647 






^m± m (^1>4€) 






PiS'-A(^) 4G047 CA02 (B05 CC03 CD03 






5F051 AA14 GA04 GA06 






5H032 AA06 AS16 AS19 EE16 EE17 



(54) mmom-i m^^>mw^(09smm. ms^mi'm^mi 



(57) [S*^] 



(2) 



#^^2 0 0 2-2 6 1 3 1 0 



Cffci] 



Ri> K2^ R3. :^tfR4li. -^^SiLLT, tK^ 
T;!/'^-;!/*. r'J-;Va. -mr 

*«-r„ fib. Ru R2. R3, s^r/R4a. av^tis^ 

CW*3S2] -^S (1) t<:fctt5R3ted;0=R4*^t 

t 7j<«ii?T s 5 c t mm tt^ w«ii 2 fcia«(o 

3 ] K^ft:^cD^?«*^ 2 0 0 OTT'fe s 

tmm 1 ~ 3 o(.^-fn*HcfB«©^fbg^^>^s? 

ox~3 0 QX(Dn&T:niorL^ctmmtt^mm 
« 1 ~ 4 0i>tnMctm(omiti' ^ yumo^m&yj 
m. 

mWft»i?BiOlitcW*^l ~5(DI.>-ftl*^0 
[M*JS 7 ] ^fiWf*l[e?ii<D» t ¥1£|S? fi 1 0 0 

-4 0 0 n m<Dmit^i'ymm.^t>mmtnx\^>^c t 
[0001] 

mmmtmmm ^mmi. mit^^^ymm^ 

^ywiM'i'<Dmmij'mcmt^. ^^ic^mfni. ±fa 

[0 0 0 2] 



[0 0 0 33 *H»tt4 927721 ^. |5]46845 
37^. [§15084365^. 1115350644^. IrI 
546305 7^. 151552 5 440^. H^IWO 

9 8/5 0 3 9 3^(Dmmm^^if^m¥7-z 4 9 

10 7 9 D 10^50 4 5 2 1 

&m\c^-Dxm^tEmmi^mi7m\^'tc9tmmm 
c n^Sii-r 5 feJ6©#«te i t>'H5fis«*Tj^^ nx 

K e.O'Jr^x h y - . . U 7;l/X, Mio#, m 

20 9#, 2419~2425H^lC||L<fS«^hTV^5o V;b- 

Il80#, m\Z^, 3157~3iriH (1997¥) AWft 
[0 0 0 43 

[5iH^*^ffi*L<fcd2;rs^ffi] :^mn<Dmii. m 

\^±t^^tirzmit^ ^ ym^t^commjimmmr^ 

[0 0 0 5 3 

40 5^ (1) xm^nmmit.^^<D^-fxmm^i:m 
^ 5 c t tmit^^ ywM.^<Dm&ij 

[0 0 0 63 
[fe2 3 



[0 0 0 7] Scf. Rk R2. R3. &D'R4t4, g-<rtt 



^!UrS./m^m-tc iBL. Ri. Rz. Rz. RXfR 

2. -iSS (1) li:*3{tSR3feJ;r/'R4A^tttC7j<«ll 

=?T&^ct ^wmtt^±m 2 tcE«©^ft^ ym 

3. R«ft^!|%C)^'^«A^-2 0 Oi:^TT'^§Ci:;g:!ttS! 

m 

5. mmtzxmf)\ mt^m^m-'r i s o°c~3 o 

6. ^{l:9^^yy";w. ^ft^^>Mlgi*S/ta^(DfM 
±fB 1 ~5 W^-f ti*vtcE«©^{fc^^>?Se?©»!ig 

m 

7. ffift^^'VSum*^ ^NDyvfb^5'y&cf*;i/i> 

mt^}im6izmmmn:¥-^ymm.^(Dm&m. 

8 . am<0K«Lfc^^#:«e^ ii^n i mmitmi^ 

9. mit^^ymi'?(0^i^n¥mi}\ S-BOnmT' 

1 0 . mmmmm\c¥m'?m i o o~ 4 o o 

'nm(Dmit^^ywi&^mmtnri^?>ct^nmt so 

^t^w^t'r^±E 8-10 (?3(.^-rn*HefE«o3^« 
12. J:fa8~i im^tm'^cmm(D^mmmm^^ 

[0 0 0 8] 

c 1 ] mitf- ^ ymmmTtm « 
^mmcisif^mit^i^ycDmityjmit, 

^i'ymmitojjiQyK^ms stsmm^pr^nmrnm. ^ 

[0 0 0 9] ( 1,1 ICfcl/^T. Ri. R2, RaS 



^•:7U-;l/Ss »SL<WK«a6~l 0®7U-;l/ 

^{f^f-;V75y, x^;l/75yst' ; Sfc«i>'7;l/4^ 
;l/r 5 / t L < nmmk 2 - 6 (D S/"7;l'*;I/7 S 

/a. mmp?^¥-f\y7%y. v'x^/i/rsy^g ; j& 
g-To rk r2. RimRiii. ^nrtitm^i^xs 

[0 0 10] mmmmitLTli. /ND^»1^. 7;]/ 
4^;l/a (->^7D7;l/4^;ba. \£>'^mTjh^)im^t 
ts) . 7;U'>-::iyl/S (>'i'a7;l">-A-'l/a> e^^^riT 
;l^-)]^m^^ts) . 7;l/+^;l/a, 7 U 

4^->a. 'N-rD^^^i/S. 7>';l/xf4^va, 
-r;l/:t:^^i'a. 7;V3:^^>'A;l/#-;l.;t4^>'S. TV- 
>lt=^y:^)l:fs-)it^iy. 75/1 (7::i';/aJSr# 
t?) . 7>^;l'7 5/fi. rZ/:^)]yt^-}l7S./m. 7 
;l/n4^>/*;l/.i^-;l/7 5/a> 7 U-/l':4-4^~>*;l/fc 
;l/75/S. X;V7rt-i';l/7Sya> r;b^;l'Rt;7 

v-;^x;^5^v::l;^75ya, p^^i/^^has r^i/^^/vf- 
m 7U-;i/^:ta. xjiyr^e^ 
;^a^ X;i/*a, 7;i'*7l/Si;7U-;l/X;P7'f-;i/ 
a^ 7;b+7l'S:tf7'j-;I/X;l/*-;l'a^ 7>';l'a. 7 
U-;l/:t+->A;l/4?::i;l/as 7)l^=i^i^ijJlt^-)l^^ 

a. *X7^'/a. *X7^•-;^a^ *X7i'-;l/;d-4^ 

->as 3MX7'f-;i/75/a> -yvAmtmi.i'rmi'f 
[0 0 1 1] (1) r'm-^mmmit-^mii.7m 

Ml±2 0 0«T*W*U\ tfc. 

f^ctJ-^-MsS (1) lcmf^R3i3i^XJR4ti^t 

x;l/4-^afcd;x^^<Dffi, icKD^v^m 75yaiS: 

if) ^^•r5ei:fe|iI«|ic»*Li\ ««{fc^ti07j<fc 

Mt^w^n.-^mmMo^mmn. 7Ki oogtwLT 

0. 1 gJX±. ^!fSb<ttl gtt±T*5„ l-XTlc-ft 

5S (1) vm^ti^mm{t^'mmL\.^mwm^^^t 

[00 12] 

[fk3] 



(4) 



00 2 -2 6 13 10 



(0 HjNCNHj <2) CH3NHCNH2 (3) CHa 

O O y-c-HH, 

CH3 il 

W CHaNHC-NHCHs © CHj CH3 



(«) CaHaNHC— NHi (73 HOsCCHjCHzNHCNHj 

O O 



(8) (9) 
NaOsSCHjChfeNHC-NHa ^\ 

II ^CHNHe— NH2 ■ 

[ft4] 

(10) (11) ^ 

(n)C4H9NHCNH2 Na03SHQ>-NHCNHj 



(13) 

HOCH2CH2 
HOCH2CH2 II 

I (IS) 
G4,=CH-NHC— NHj CH2=CH-CHzNHC^NHj 



HjNNHQ-NHj CH3NHNHC— NHj 

0 0 
(18) (19) 

U MklUr^KIUKIU 

I ri2WiNnv*i>iniMn2 
CHsNHN-C-NHj 11 



•NHC-NH2 



[0 0 14] *ie0jg{i:*3i^T. g^ft^Wiiin^xet 
ft^»«»««. i-^-fno«0t:SfSScf5O7i<i 00 

L<(3:1~1 OgTdfeS, 



[0 0 1 5] ;^«h^5?y»l^<7)g)gr*fc-3i^Ti¥ 

n^'yft^5?> Gmitt^y. H^ft^^y^a . 
50 ^;Vh4-J?yKxXx;I/ <:t)Vh^^ym:*i')\^. :tJl 



(5) 



»l|2 0 0 2-2 6 1 3 1 0 



^\ to 
CO 0 1 6] iiBflOIKft*>b<i±^tD^ti, *<4'}cr 

»LA07k^5-«i'r§o iKa©S]ta)S«4 0 1 0 Q 
°zx'^ 0 . t L < ti 6 0 1:~ 9 0 -CT-* ;5 p mmm 

1-20 BIpraT-S W^h<{±2~\0 mf^X' 
*n7j<^^»©^s 5fS*ffijttL<li:a]f|iJ1-Sfci6 
o^WmW^ia^ T j; I \ c o j; d ^^ADMOftJ b T 

too 1 7] Cff^^^fti-Pcjcaffia] MEfti*^i-ii 

t#L. 1 0 0°C~4 0 0°C$fi;L<ti:l 5 0°C~3 0 

0^S©/jW-$L1/\ i!in^BfP^lS:l~6 0B#H-ea&!9. ^^f 
SL< 1*5-3 08fH-e*§p CCXgtC.fcOiSft:^'^ 

www. mzii-oxmth. wmm 

tLxmn^-sQnmxh^o 'T^wmiimmt^tm so 

[0 0 18] *?gB^-ea. i:<Dta^Milia(c*3i/^T. 
l«f3-ffl9S (1) T'a^n§S*ft^W#«LTi.^S 

a. tul2Sto«i;fsic<. 7j<i 0 0 gtcMLTo. i~ 4o 

2Q gXh^^ttm^L<. j;t3»SL<ai -1 0 
CO 0 1 9] RtM] i!l[imxgTl#6afcKfc^^V 

-xv^wmt^. mmm^w^tLxii. mw^rzim 

'b6^n.\m^m ^ti yy-~y a ytc tKoH 



m.isi.xs=t(OU. *°'jxf-by;t+vh\ jSU^Difb 

a-^-xF. w^a^j^ffic'^-xFfc 

m^m.{ti- ^ yn^&^i 1-40 % ^ L < . 10 

[0 0 2 03 C21 mmwkm- 
'■k\c:i^m^<o-fjmxwt^nfm{t^^ymmxh^ 
^nm.mm-\c-o\,>xwh<mnt^. ^mmn^mM 

tmmno^iimxmmixrmti-^ywm-bmh^^ 

$L<ttHi teg^t-A^m. W«Jlio. T^tJlieo. ^ 

mamiQ^^mixn .t ^ xm^-^ mMWii- ^ ymi^ 
21 1 enmity ^ymm'2i(Dm<D^micmmbkmm 

mm^mm cot ym»w&^mi t^^.^^) icm 

mmmytmmmnnimTMkt vx. mtm 
mifxtii^\ OT*^r'{i, mmio^iimm 

B^Mg»mii40a. mmmw.50ax&-oxh&i\ c<d% 
nmwm=f^m^m\m^hxm,mmm^^ g 

W (^) T'lfetifcfeOA^JKSfSTfeD. 3te^W1fi? 
©■fe V 5/ y ifl^fCf^ e, tlfc <D*?)fc-b 

coo 2 1] (A) »mtt3^jt«c 

«tt5:»f*Ji. (1) mmmnm. tfeii (2) » 

[00 2 2] (A) nm^. mmmtLx^mni^^iz 
coo 2 3] i2) nm^. wmmmimmi^tsm 



(6) 



0 0 2-261310 



^ ttO . 02~ 10 /X mSS*WS Ll\ 

CO 0 2 4] Wtt3fcltf*aOTgK*Hgi^8j;v\ » 
$ L-i/^affifiK©«5H(i:i00Q/nJ-;(TT?$. 0. S 

to 0 2 5i mmmMmw^mmt^m^it 
mnmmm-QM, § t li. )^ <D»s**^iD%ix±T'*$ 

CO 0 2 6] MmmnmM^t lx&. ^s-^xs^a 

^KttfcfciD^ffll^S©*^*!/^ ai3/!*°'J-7-7-i';l'A 
©*^|5^t bT^i;. Thv7-b^;b-fr;l/D-x (TAC) . 
.1^:i;x^byxb7^b-h (PET) . .^Uxf^b^t 
7^V-h (PEN) . >'>'v';t^'^^-v^'#'JXxby 
(SPS) . d^U7x;^VVX;l/7'f F CPPS) , jKU A- 
51?^- > (PC) . jKUrU U-F (PAr) . jKUX;I/7 

(PSF) . #'J XZT7l'X;i/7*> (PK) . :d^Ux 
-r;L"r5F (FED . m'\R^^V t]yy ■{ yuhit 
7 i y + S , iSB^tt^fiifil- 5 46 ic. 

©l^itf* 1 mZ a/c DO.Ol-lOOgt -r 5<D*Wt 
Co 0 2 7] aBJ!WI43£itl*Ofift^W-&BWT-# 

^> :^y^}i^(o^mm 

--Fa. mmmmcmms 7./^y^vy^'^Twmu 
^(D±icy ym^ F-:/b;^cSffcxX t fcaiTOfi*^ 

n^mmmmimifTcm. mmmmm±K^mv - f^ 
mmt^cDm^Li\ #iiu-FWCcj;5X«7t« 

OffiTaffSL<t4lO%Urt. J;Di!fSL<lil - 5% 
Coo 2 8] (B) 



( 1 ) mm 

tLximL. mm.iULxm^^^m^n^\ m=Ft]E 
ftm?*'*-^ y 7- ^ s t> . r y - F«gii>£^^ s n s 

10 [00293 *^*S.€)tttek: . *^afl<D7^S 

xm&znrz.m\ti-^ywm.i- (Ttiess-s o n 

m) ^iffii 1 0 0 ~ 4 0 0 n m©»ft^ ^ (:^e 

7) ^m^i.xm^^-^^t^m^mt'^^^^-^ctmn^t^t 

^siit7bw*n.\ ^mn(oi5mxmTt-^^rcm.\ti- 
^ywm-(Dm{t^^ ym^^m^m^m^t 3 o ~ 

9 5 % timt. U < ^ 6 0-90 % A^J; »S L V\ 

[0 0 3 0] (2) ^mmiW^m 

mmm'?<D^m\mt^-mhLx\t. mm<o 
Mtmuc. m^^wj^xt^m-i^ms ^/i/^Mot 

[0 0 3 1] ^m^tLx\.t. ii(.tfc\.tm<o^imm 

(mtf^^^y-zK x5?y-;K i'y7'Dtf;l/7';l/3 

nx^;!/^ tmf^mo ^Wim. m\c&zxm 

X u x^ u y u 3-;V(D i ^ ^ # ij -7^. ^®?g 

t> j; i/\ .t^ U x^ Ix y i^-y n-;KD^)-7 5 c: t 

X. ij^^tiic < i^Bi^j^j^g Lfc D . 'Tiwrn'^mmm 

^le t * § <D T\ U xf - 1^ y ij 3 -;l/;&Siin-r S c 

CO 0 3 2] UTti, 7 y y -Jr—y g yi^ t 

LTP-m -r-fy^S^. ^-^tyyy*i:LTx 
T-±'r7S. >^b-Fj£§. Sfc7:/y'y-i'3yi: 

y y^'^^-g|553HcTt § t(D t LT. #^^8358 
-4589^ 1 ^ tlT 1/ ^ 5 7 ^ -t-^ ^-ffi . 3|^S!lf 268 
40 1294^. |5lZ7614I9^. 11276 1 791 t fgis© X ^ F 
x^^XF^b-S^ayfe ij^y-ymmm 
* Ll\ SfcjRgSI^: trx If yi£^7.7b-Sfe$ff$ 
U\ SSmfii'J:^e LTtt. fljig, ;i-7-b-yF*3j;t; 
^■7lfr«3;»v:OTffi^{SCi6. Hfig, rfAjfg. X^'y 

-ymgimw*Li/\ utifeo^iA^?.. '•mm'^^ 

[0 0 3 3] i|i»f*»17<D^^Sf?«©feSt±i|i»»aS 

^©aa^^^Sftt. wffiffittffj^/wy^'" 

50 ifO.Ol-SOOPoise) Ttix^XFyl'-v^'ayffi. ++X 



(7) 



»PJ2 0 0 2-2 6 1 3 1 0 



[0 0 3 4] ^/■^^J^1-5ii#ii^f^fc^jl;fe^L 

Co 0 3 5] -m\cimi^wipi7-m<Dm-^ (Mm<Dm 
m^<DmLmmt>mi-tztbnmm-^\c i s d x t 

o.i~ioOiitni-eS5o i:lWffi{cfflv^5»8r^ mm. 

JlOff ^ l± 1 -30 msiJ'^S L < . 2 -25 /I ffl*<<fc D 

0. 5~100g*Wt b < . 5 -50g!&U D tV\ 
CO 0 3 6] ^li»ftae?%»m^|ff*±{C^^L/-c 

mi'tiO°C~700°CV& 0 . J; 0 $f L < 100°C~600°C 

Off ^i^a6;i?©#ffiTT- (DiiD^saa^fc 
CO 0 3 7 ] immmfmmi^mi'?(omm^m±-i^ 

[0038] ^mwrni^ii^ < (D^m^mt^ c t 

CO 0 3 9] (3) 



12 

*«r±tf5fti6. n|igj,X±©fe«;&ffffl$fta?g^-r 

CO 0 4 03 ^ ^ LrcmummML^nmmicML 

1.9 T!«6l:fj-0«^il»!S:iK-&^ (interlocking group) 

Sfti6. #{cffSLl\ ffSLl^l^^a^iLTtt. COOH 
a. OHS. SOSHS. -P(0)(OH)2aSfta-OP(0)(OH)2« 

a^iy^yvy. ■y-Uf^U'-hSfttio-'^-hxyu- 

«o &*^T'fcCOOBS(;<j;V#:^^i';l/S). -P(0)(0102S 
(^^X*:l.;l'S) *ft{±-OP(0) (0H)2a(*X* u *^ 

Co 0 4 1 ] OT. «)fe)i{cM(,^5!if$Li/^ii:^fe«lFr 

(a) ta^Si^S^ 

-^Amfe^tLTti. ^ajx.{f*H#fF49Z7721^. |Il4 
684537^. ^5084365-^, RS 350644^. R1.S463057-^, 
|SI5525440^. »M¥7-249790% ^¥^-504512^, 
SS£;iBW098/50393^. ^M2000-2648r^^fcB«©^ 

CO 0 4 2 ] t eiC*^T'»S L < ffll^S C t *'T't 
5;l/T-'>Am#«a. Tffi-^ ( I ) • 

(Ai)pRu(B-a)(B-b)(B-c) • • • (I) 

ic^^m^n^(Dm^L\.\ -m. en 43. Aiai 

40 *fttt2^©SBfit?^aL. CK SCN. H2O. Br. U C 

tiftiatt?3bWSLV\ pli0-3©«^T'S5o B-a. 
B-b:i3<}:tfB-cli. *tlfft&3ifc. Tfa^-l-B-10 : 

C004 33 

Cfc5 3 





[0 0 4 4] (xnu Rii i,i7mm^i^rcmmm 




mX'iy^M m-^. Wk^) T't,J:l/\ ) fc*?)** 

[0 0 4 5] Ll^SWiJ^WT 

[0 0 4 61 
[ft 6] 



(9) ItPJ 2 0 0 2 - 2 6 ! 3 1 0 

16 

(A,)aRu(B-aKB-b)(B-e) ... (|) 



SCN 
SON 
SCN 
CI 



fl-10 
R-11 
R-12 
R-13 



B-7 



30 




[0 0 4 8] (bj 

9:^i-y^mmu. #M¥ 1 1 - 3 5 s 3 e^. 

1 -6 7 2 8 5^, #Bfl¥l 1 -86 9 1 6% !^ 
M¥ 1 1 -9 7 7 25^. 1 1 1 5 8 3 9 5 

% #R^¥ 1 1 - 1 6 3 3 7 8% 11-214 



7 3 0^. #P»W 1 1 - 2 1 4 7 3 1 ^. #P»W 1 1 - 
238905^. Itfffi 2000-26487%. ^fHIt 
1^89241 1 %. [S]91 1841 %feJ;U'|SI9 9 1 0 

[00 4 9] 
CffcS] 



#13 2 0 0 2 - 2 6 1 3 1 0 



C3H7(n) 0 



C2H5 o 



[ft 9] 
'CH3 V" HgC^CHa^ 



CHs CH3 
JSONHCHa PP1H<=H3 



[0 0 5 1 ] (4 ) ^^f^te^-vOfe^Oli* 



(12) 



mm 20 0 2- 2 6 1 310 

22 



K9>^J-i\y. x5?y-;K t-:7^/-;K -sVi/'yl/T 

T^ Kil (N,N->'V^;i/*;i/i^r s 
N,N-i^*p(^/I/7-tr^f 5FI|) . N-^^;H^p'; K id 

US/Vy. xxx;l/« (Wx^^;b. . 
^»xXt;!/S (KSi>'xf-;b. ^^x^uy, 

P-^+■^t/yll) . m.{tim (^4^-9- Efflx-x 

Co 0 5 2] ^mf^mmmt^ ^?L«¥«ft«^ffi 

<D*ffiM (lH.2) afet30.01~100iBmplAW$LV\ 
? 1 gSfe:«?O.Ol~ I iiimol<DlBHt?«S©*W * bV\ 

lis ^«Buitioii«^tf^o3!)W^Lv\ mm^ 
nmm^ -fit. . ^f*«ffi»«©Ms*'6o~i 5or 0 

Coo 5 3] 
[fci 03 



[0 0 5 4] BSt^ma^AHcgfe^lcJ; 
[0 0 5 5] fC) 

ilt®T-$Si-tS«^«#li3M«fi<D0IJi:bTtt. (i) 

mm mmo > mvcmmmm^^')'^--^y'}^ 
If c,n. z.nihwmm.mtsmm (Mmnm.m) * 

mmmma. \m-t^z.tux'^^, 
[0 0 5 6] (1) mmsmmn 
mmmmmt. mmmmm^fy^nti.^') « 

95/18456^. If ^¥8-259543^. «S?fb^, ^65#, 11 

^, 923H u997^) m\cmm.-&nx\,^^\i')iy=.'^h 

S?«;&W§iii:*^i:-$So ioo°c«T. 

[0 0 5 7] w^L<.m]^^^ct(oxt^mmMtLx 

lis TIB-lSaiC (Y-a) , (Y-b) ms (Y-c) (Dt^-f^a 

[0 0 5 8] 

ifti 1] 



CgHig-iVioCHzCH^a-OSOaK 
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%f 0,3 

(y-a) (Y-b) 

[0 0 5 9] -ftS (Y-a) cf. Qy. ag||Ji?i:±fcfc 5 

1- 0 Qyi 7j<*ji^. mmm^. mm^R 
ma. t^^^/-)m. =f-rv~jm. -i^^v^^v 

*%t^IfS Ll/\ Qyi fcJ; i3}^^Sn5 6M]ltt. t!y 

i^y^. i;u5>?>S. tru^^'i^ys, H^>?>iixa 
[0 0 6 0] -ia^ (y-b) ffi, Ayi tt^^MTOiUV 

[00 6 1] (Y-a) . (Y-b) mi (Y-c) cj^cDR 

;VS (»*Ktig^ii?fti~24. mmx>-ox% 
t-3i-^9^;i/a, Tiym. VT^ym. xh^7-"'> 

4^^y;^S^ >'^n'^yg^;ua^) . ^t^li«^X«».B 
M<D7;l/^::i;yS (ffSL<a^«M^i^2~24. itH 

[0 0 6 2] Sfc. (Y-b) tftcDRyi ~Ky4 ©■^'S 

2- 3j-x±A^si^ic3i^LTAyi ^wmnmm^BiM. 

LTtd;<. -laS (Y-c) 4i©Ryi ~Ry6(0^-52O« 

CO 0 6 3] (Y-a) , (Y-b) ^^t/ (Y-c) ffiCQ 

yi ^Ryi ~Ry6 i±^S^tUTI/^TfcJ;<s t^tLl^ 

mm&(DmtLxi±. f^u^ym^ ci. Br. i 



24 

■ Ry5 Ry4 
(Y-c) 



^h^ya:.h^ym. >^h^yxh^'y:Lh^ym 
m . rv^u:^'ym axy^'yum > Tji^^jv^^ 

s ixh^-ymi^r-i^jvt^i^mm > r'>;i/» (r-tr 

(^^yx>lyt^-!m. ^y'iiy7.Jlt^::Ljm 

m) . yyjvt^ym (.yth^ym. ^y-Mtit^ 

vS^) . Xllt^-M^ym (^^!>X/l'*=.;l/;ri^ 

(^y"x^;^*X4-^^;^S^) V rSFS (r-b^;l/7'5 
/S> ^y'M)\y7^/m:> . (n.n- 
20 5;^^jv*/W'?^-r;vS^) . r}]/^)^ (;<^;i/S> 

. Tv~im iy:ii=-jm. h/v^jimw) . mm 
mm (tfus>>s. -(^■^^/v?ms yy-^mm) . 
r;i^-jm (ifr.;i/s. \-fti^-}im^) . yvji 

yv }V:t^ymmt,mfin^o 

Co 0 6 4] (Y-a) , (Y-b) Xt* (Y-c) {C<fc 

?3^^tl5ft#»l±. Qyi XaRyi ~Ry6 ^fyLX^M^ 

30 [00 6 5] #?4T'ffifflLTfe, 2 

;&ffl£D 7:::^ ycB^^^ rtftffi t f#ffl-r S (1 i: t 

/NDyyfttl'l':^^ (C1-. Br-§) . SCr, BF4\ P 
F6% C10r > (CF3S02)2N-. (CF3CF2S02)2N-, CHsSCfes 
CFsSQsS CFaCOq-. Ph4B'> (CF3:SO2)3C-#6^»*LV''0!I 
tUTPtfBft. SCN-. CF3SO3-. GF3COO-. (CF3S02)2N 
-XliBF4--efeS©AU«3$fSL</\ Sfc. Lil;5:^~fto 
3'^*SW3C00Li. CFsCOONa. LiSCN. NaSCN^Hor 

(nmmM.. 0.02-2 R«%gS"P^S©AW$ L < . 
0.1-1 e,fc»SLl/\ 

CO 0 6 6] i^mnxm^ L < m^'^^nmmMo^mw 

[0067] 
[ftl 2] 



so 



2 0 0 2 - 2 6 1 3 1 0 



CHj 



0^ 

N+ 

I 

CHjCN 



CHjCN 
^CHbCN 



C4H9<n) 

C4H9(ri) 



Yl-t X=l 
Y1-2 X^BF4 
Y1-3 X=N(S02CF3)2 
Y1-4 X=PFe 

Y2-1 X=i 
Y2-2 X=BF4 
Y2-3 X=N{S02CF3)a 
Y2-4 X^CFsCOO" 
Y2-5 X=SCN 
Y2-6 X^CFjSOj 

Y3-1 X=l 

VS-2 X=BF4 

V3-3 X=N{SOaCF3)2 



Y4-1 X=l 

Y4-2 X=BF4 

Y4-3 X=N(S02CFafe 



Y5-1 X-l 

¥5-2 X=BF<i 

ys-S X-M(SOjCF3)2 

YB-1 X=f 

VS-2 X=BF4 

YB-3 X=N(S02CFg)j 

Y6-4 X=Bf 

YB-5 X^CFaCOO"' 

YB-6 X=SGN 

YB-7 X^CFgSDa 



[0 0 6 8] 



[ftl 3] 



(15) 



ItP^i 2 0 0 2 - 2 6 1 3 1 0 



Y7-1 X=f 
Y7-2 X=BF« 
Y7-3 X=N(S0jCF3)2 
Y7-4 X^CFaCOO" 
Y7-5 X=SCN 



r=\ ^ YB-1 X=l 

\ ^ ^ h ' ' VB.3 X=N{S0zCF3)j 
YB-4X='PFs 

YB-B X=SCN 



(CH2CH20)2CHjCH3 



a 



(CHzCH^OjjCHaCHa 



■V»-1 X=l 
V9-2 

Y9-3 X=N{SOjCFa)j 
Y9-4 X^CFjCOO" 
W-5 X-SCN 
Y9-6 X-CF3SO3 



Y10-1 X=l 

Y1IW X=BF4 

YIO.3 X-NlSOjCF,), 



/ 

•N + 
\ 

(CH2CH20)3CH3 



Y11.1 X'l 

Y11-2 X=BF4 

Y11-3 X=N(S02CF3)2 



40 



i 2 0 0 2 2 6 ! 3 1 0 



{Y12) 

_ X X Y12-1 X=l 

N &r "n N Y12-2 X=BF4 

ncnr ^ ^mk^ ^ -cs,n y^^.^ x=n(so,cf3), 

{Y13) 

Y13-1 X=l 
Y13-3 X=BF4 
Y13-3 X=N(505CF^ 



(Y14) 

Y14-1 X=l 

I J Yi4.a x=Nfsn. 



Y14-3 X=N(S02CF3)2 



{Y15) 



jj- j^- Y1S-1 X=! 

^ ^ Y15.3 X=N(S02CF3)3 

(Y16) 

X" _ _ X~ ^^^^ 

H,c4|'|~V-(CH2)b-/~^N-CH3 ^'^^ 

'^'^ Y16-3 X=N(SC 



Y16-1 X=l 
X=BF 

X=N(S02CF3)2 



30 



40 



(17) 



Itia 2 0 0 2 2 6 1 3 1 D 



CH3CH3 

H3CH2C-N— QHs(n) X 
CH2CH3 

HjC-N^(CHjCHjO)2CHj X" 



Y17-1 X=l 
Y17-2 X=BF4 
yi7-3 X=N(Sq2CF3)2 
Y17-4 X=PF6 

Y18-1 X=l 

Y18-2 X=BF« 

Y18-3 X=N(S02CF3)2 



(CH2CH20)2CHs 
HaCtOHaChbCjj- (CH2CH20)jCH3 x" 



Y19-1 X=l 
Y19-2 X=BF4 
Y19-3 X=N(S02CFa)2 
Y19-4 X=CF3C00~ 
Y19-5 X«SCN 
Y19-e X^CFaSOa 



H3CHzC-N-CH2CHjOH^~^ X 
21) 

>C X- 
H3C C4He(n) 



Y2D-1 x==r 
y2(M X=BF-i 
Y20-3 X=N(S0aCF3)j 

Y21-1 X=l 

Y21-2 X=BF4 

Y21-3 XsNCSOjCFs), 



9 



Y22-1 X=l 

Y22-2 X=BF4 

Y22-3 X-N(S02CF3)3 



50 



(18) 



WPwl 2 0 0 2 - 2 6 1 3 1 0 



{Y23) 

C4Hg(n) 



Y2^1 X=l 



(Y24) 



.ken) Y23-3X=N(SO,CF3h 



c 



H3CHjC(OH,CH2C)/ '^(CH2CH,0)^H2CH3 
{Y2S) 



Y24-1 X=l 
Y24-2 X=BFo 



0 



(CHjCHjOjaOCHjCHs 



V25-1 X=l 
X- Y25-2 X=BF4 

Y25-3 X=N(S02CF3)2 



Y26-1 X=l 

V26.2 X=N(SD2CF3)2 
. Y2B-3 X=BF4 
Y26-4 X=PF8 



(Y27) 



Y27-1 X=l 

Y27-2 X=N(S02CFa)a 
Y27-3 X=BF4 
Y27-4 X=CF3C0CJ' 
Y27-5 X=SCN 
V27-6 X=CFjS03 



(Y28) 



Cfbi 7 ] 



CHj-^ ^(CH2CH20)jCHj Y2a.3 X=N(S02CF3)2 



CO 0 7 3] ±mmi&mmi±nm'emmmT&^ 
■9 somm%u tti'^3'ymmr'&:s>ctmm liv. 



[0 0 7 4] ±fE««iRfi«tl{e:tt3^S;^^i!in-rso 

*%^f*t^^ LTO. l~20K«%T-<feS©*WS L < « 0.5 
~ 5 K« SCI AVcfc » ^ L 

[0 0 7 5] ( 2) mmm 



(19) 



#Pji 2 0 0 2 - 2 6 1 3 1 0 



mmmmm± i z 1 3t;im<DM^9~^t:'^ i ^'^im 

tLXlil iK NaK Ki. CsK Ca Izi&H 

3 - ^'V F H 4 »7 > -i? Afb^ife© 3 >>^Ji^; 

s B r2i:*ffcWfl^#^3^J: (MfttltLTaL 
iBr. NaBr. KBr. CsBr. CaBra&t' 

DV^F. lfUi>'-'i'i.7n-<'-rF*t'4i55'>-E:::.<> ip 

if<D^«fH*. 4?';{ilft:-f FU'>i.> r;i/*;l/^^-;i/ 

y^m. t fd +y V* ^' ^ffl(,->s c t 

?>„ C(D4'"etI2tL i I-^tfiJi/:^'j7^g-^^' 

F. ^' 5 ^'vv 'yL.3~^4 h'r^E 4 mry^-^yMt 

C 0 0 7 6 ] if $ Ul/^«PSIiSt±0 . 1MJJ(±10MJATT' 20 

iiAnrJiSlio . oimjk±o . 5Mt:^TT^ s o 

Co 0 7 7] mmmcimt^^mits '^fim&<^t 
ym&^i^±Lfzij . tL<immmtim<^^fy^\ 
vr-m&m±trc^ lt. &nrz-(ty&mit^m 
iiT t sft^T'^s c c©i 9 mm 

- F * ^® F (1:^!!%. 3 - ^ ^/l/- 2 

v'T;l/^;l'X--7";k yotfby^'U n-;i/i;7;i/4^;U 
x-x;k *°Ux^i/y^"u 3-;l/-::/r;i'4^;l'X-x 
;K 4-° 'J 7n tf b v'7;l'4^;l/X-7^;l/;S; E 
o^«x— r;i/a. ^^/-;K x^ry-;K x^bv 
n-;l/ty r ;l/*;l/x— r ;k T'n tT b y U n- 
/r;l'^;l/x-5^;K d^Vx^by^u n-/i/*y 
T;b4^;l/x-x;l/, d-°U 7d tfUy^^'u r3-;l/-tyr;l/ 
:^^;l/x— r;l/*if(D7;l'3-;l/as x^bv^'yn- 

t° vynkiuyif U 3-;k ^ U -b U 

7-b F - F U ^l/, d - F U ^l-. y F 
:^^->7-bF:=.F U;k yti\iir-h U )\^. ^y-/=.h^) 
;l'^^^(^)::lFU;Hb^^ S^y^;bx;b7*+-> F. x 
;l/7 f7 if ir:/D F y@tt!»K. if A^^tf ^ 

[0 0 7 8] Sfc. *5iH;§Ta, J. Am. Ceram. Soc ., 
80 (12)3157-3171 (1997)fciS«^nT(/^§j; •5=5;tert- 
r^j]y\£Viyy^. 2-\£aVy^ 2. 6-;l/f-i:/>§ 



[0 0 7 9] (3) ^')immm 

lCi.iJ^Mt^^^m^it. "Polymer Electrolyte Re 
vi ews- 1 :^«fcrf 2" (J.R.HacCallum^C.A. Vincent© 
m ELSBVIER APPLIED SeiEH,CE)iCEttStlfc(b:^ 

^mMt^ctifxMi&ii^. !itfc4?y T^^y DxF y 
y 7 fte;^ y t < ffira-r s c: i t^x 

I8?4#*6tf. (J. Chem Soc. Japan, Ind. Chem.Sec.) , 
46,779(1943), J. Am. Chem. Soc, 111,5542(1989), 
J. Chem. Soc, Chem. Com mun., 1993, 390, Angew. C 
hem. Int. Ed. Engl., 35,1949(1996). Chem. Lett.. 1 
996. 885, J. Chm. Soc , Chem. Conmun. , 1997,545{CfB 

S= «P?S^WfcLfc:fiaM#ffl¥ 1 1 -1 8 5 8 6 3 

-5814 owmicmmttir^iD. mmKmm 

[0 0 8 0] Sfc. d-°y7-oSSiigjStcj;(3S»S;gr 

~i\ym. :t++^y"-;i/^. Fy7v"'-;i/S. ■t;^.t^yy 
(f^yi;^vs. if-s^-:;''ymH) -e^*?. »tL 

l/^^gijli. S«M^(cWLT*«?SfSnIII^2'etl 
J-X±oMS /^^yyft;7;l/^;^g. /Noyv 

fl:7-7/i'+;i'«. x;l/^^yg?xxx;^a. m 

i^p^^Fm 'rys-7^-Fft^. a. /s-^iaa 

^mm. a, i8-^gSffi:tFy;l/S^Wffc^* 
B) T'^t). #gg2 0 0 0- 1 707 112 0 

0 0-8 6 7 2 4^1^^fcfEt^tlTV^SlB^iS«feji 

mx-^^o 

[00 8 1] (4) lEmmm 
^miMxii. mmurs m-(tyimimmm(owt>K) 

(a) tsmfftMtfft 

^mmcmm^m^s^mmmmunt lxh. j.Hage 

n et ai., Synthetic Metal 89(1997)215-220, Nature, V 
0I.395, 8 Oct. 1998,p583-585fcd;C;W097/10617. IfP^I 
Bg59-194393^£^«, WBf ¥5-234681^1^^, JRH^F 
fFm4, 923, 774^#. mW4-308688^1^«, *H»» 



(20) 



WwlZ 0 0 2-2 6 1 3 1 0 



37 

^4, 764, 625^, mW3-269084*§l^||?. mi¥4-l 
29271^i>|g, !lfPwW4~!75395^§i.^|g. #P»W4 26418 
9^1^f8. mW4-290851^1^«. mi¥4-364153^ 

#w¥5 - 320634^i^ffi. wm'^e-miwjkm. w 

F»W7- 138562^1^11. !!tli¥7-252474^1^$fi, #FjfWll 
-144773^1^«^fc,TK^tl57fSffir5y»-^. mWl 
1-149821^1^18. mWlM48067^m mWll-17 

<m^^C ti,''X'^^, t/c. Ady. Mater. 1997. 9.N0. io 
7,p557, Angew. Chem. Int. Ed. Engl. 1995,34. Nq.3. 
p303-307, JACS.Vd112D. Nq.4 J998.p664-672^lClg« 
Snri^^tV dl^ty J^yit-^. K. Murakoshl et 

al.,;Chem. Lett. 1997, p47UCfBii«*° 'J tf D-;K 

"Handbook of Organic Conductive Molecules and Pol 
yraers Vol . 1 , 2 , 3 . 4" ( NALWA#. WILEYfflUg) tf2«^ 

nx 1/ > s 4< y z -tr ^ u y t5 cfc t>'-^(Dli*ft. 4^ y (p- 7 

i-bV) 5K';( p-7x::::Uytf:=. 

[0 0 8 2] lEIL (*-;!/) lljMtfStcaNature, Vol. 
395, 8 Oct. 1998,p583-585tfSi5$nTV^?i<j;'5ti: F 
-/^y h P'^;l/:&3> h U-jlt^fclsblC h y 7, (4 - 

WOlift) ^ff'9fca6li:Li[(CF3S02)2N]OJ;'9*ig 30 
[0 0 8 3] (b) MiEILfijM#*l 

ti. /-^y F^^i- -y y*^2eVJ-:^±Tfe5 C L < . 

«sft^!|%i|i#f*<o ^ yfkiS X y Mmm<Dmu^ 

<fc D 'J^ ? t ^ C t *^i2J.ST' * § „ i£ffl-r 5 fe* tc j; o 
T pSWI:^t(W*©^;i-yft^t°xy>'-v;bcD»t 40 

L.l^®HttS^-5T< -|g:}C4.,5eVU(±5.5eVOT 
-efe ?> C b < . ^ {e4 . 7eVt:(±5 . 3eVJ-:^T-C^ 

t*WS Lt.\ fft Ll^ pSLWt^!i%^mi- 

tl^^i*(D^Ji: tTiiCuI, CuSCN, CuInSe2. Cu(In,Ca) 

Se2, CuCaSe2, CusO, CuS, CuGaSz , CuInSz , CuAlSe2* 
l£tmf ^tl?>o COtf-etCuIfccftf CuSCNAWSL 

<. cui*^«t»i;L^\ c(Di3:t,-^(D pmmmt^m^ 

^#tLX. GaP. NiO. CoO. FeO, BiaOs. M0O2. CraOs 



[008 4] ( 5 ) m^mmm<^mi^ 
as, I 'o^mnm(o±.\^9t\^tm^m ^^^x^ 

Co 0 8 5] tu#os^. 
T 5 y D -tr X^fiJMT' $ Sp 

[0 0 8 6] sso«#f|M■^cte^^T« 
^Lxm^m(BMc^y)mi^m?>:$m^^^. 

[0 0 8 7] mmmmmmm. (t^-ji) mmu 
mm^ia±mm^mm> c vDmm<D F^^mmm 
xmmmmmu 't<Dmmm¥t^ct'bx 

■m, xtfy^-his, mMm. nmm-^m. mmm 

«iif*{t^ticD^'&t.. mm. xi^y 

[0 0 8 8] (D) nm 

?>nmmmm(ommmmx't>xi-u 
m^t Lxii. #M i&mm^. 

ii> 7)]ys.=LiyL.^ •r^^y'yi.^imw 
tLxmL<mm^ctt'iX'^^o im<Dm{.i> 

mmmtLxii50Q/ai:irx':^*). ^stff* l < 

{i20Q./naTT-^So 

lo 0 8 9] mn^m»tMm<Di^irm^''mf!iii 

*«tt3^i$f**aiifc L X . ytmwitmmAt^ p. A 



(21) 



0 0 2-2 6 1 3 1 0 



[0 0 9 0] *tai±, mnmmB±.immmmMm 

^ y^^fcimm (PVD> CVD) TSAV 

[0 0 9 1] (E) inmcom 

§0 TatJliilbTStbl/^OliTiOa. SnOz. FezOa. W 
03. ZnO. NbzOsT^D. ^?.t$f$L<ti:Ti02T-fe?.o 
T^!3g{±^ PJ^^JfElectrochim. Acta 40. 643-652(19 

/^y ^'S^fc j; D 5 C i: 1 5o 0 
tLl/^iPP{i5~1000ni»-t?*>). 10~500nm?bV$e,{cJf^ 

[0 0 9 2] S/c. fllffitLTfPffl-rs^attSMfi^t 

[0093] ( F ) mmmm^mmm(omm 

mrs:mmmmx»^o :A:$<2'3twnjf. 
mmx'&^o 0 2 ~H 9 ic*f8B^fc»$ u < mmx^ 
[0 0 9 4] H2{4. mMmmmwatmmn»mm4 

03 ii0M«5Oa±t-a5*MU-Kll^Kft. $ 

ffiliMlsofc' <fc t>'?!Hi««jl4o;& ci ©HiT^ft. ^ 
5JtaS50^E«L:fct©T'SD, «JliJ*^^7t*^A 

fc««gl0^tL. Tat))i60^^LTm)l20;^^ 

it. ? ^izm^mmB^otmnmrnmnioatm 

i^^ttt^Mit^mmx^^o m5i±. mmmm50a±.ic 
-gis^Mu-Fii^iait. $e,icaB^«Jiioa csft 

a40a) ^Ktt/ct(D 1 ffl©f^l<:TMtl)i60t.ffi3t«20 



40 

*«»ioa. T^'9*6o. mftmzo. mmmmmx^x 
li. ^wmmo±icmmmw^^u Taoneo^/M. 

T^TtlZO^Stt. $ fc«ffif|3Mii30fc J; t>~a0J!Mjl 

»««40a^SJt. i:©±fciSBflaig50a^|B«tfcfe® 

^w^e-jteA^Ai^-rs^ig-efe^c 08«. 

^R«S^50a±fc^B^it||»10ai^^L. TatllieOt:^- 

10 Lxmmzomif. tmcmmmmmximMm 

fii»M40a%pt. il ©±{CjSB^Sffi50a%Sa« Lft 
©T'^D. WM*^6^*^AW1-S«jgi::5;oTl,^Sc 0 

9 {4. ^w&m5o±immm\o^mi'f. -fm<omGo^i)- 
Lxm^m2o^mi'f. t^immMmmm^o^m 

t^t.(DX& . ?«»e.JfiA^A*f'r'5«i'5:o t 
[0 0 9 5] [2] JtWa 

w^©7fe«»a. ±mmmmmKmmxitc 
mmmti^^tLx-ctymmum-^^^^^m^^. # 

u - v^rti.xm^timmmmmiiiim<^ 
%(ox'&i,\ ^mmmmm'^^^mmmBt 

fvm^Lx^mm<ommmis^ mmr^tsm 

w^ffiffl mmis ct o's^t J; D . ms.c m ^^.a. - 
mm.^mix^^o mmim. #^2000-268892^ 

[0 0 9 6] 

■mm 1 

( 1 ) mmrn^t^^ vs? ^«®a» 

50 7j<3 6 0 g. s:^ 1 2 g^zi^Lfcrtte 2 5 x\zxt)i 



(22) 



i|tFJ 2 0 0 2-2 6 1 3 1 0 



^1 5 0 0 0 Hfi-e 3 0 j^mmmmLrz. 
azoooo. fn7M» 0. 3gs 1 g^tax.xm 

ttSffllSfk^^V^'tt^ (A) ^mco (A) CDK 
[0097] ( 2 ) *^B^(D»fl:^ V^M<DpS 

i± ua&fc* 3 6 0 g w « Hc^ L/ta icmmit 



^^5tf5« B - 1 ~ B - 5 mmLTc. mit^ ^ 

[009 8] ( 3 ) ^^t?*fgBJ©i?{t^ 

MfBB - 1 ~B - 5 tll«©*ST«L/c^ft^5^ y 

TOSSl00nm~300nm) 0. 4g. 7i<2. 5mK $3<t 

mo. 0 6 g ^iO^fCo C 4 5 °CT' 3 B#P^3t# 

Lt+^ICS#L. ^flJitC - 1 ~C - 5 ^?#/co C ^ 

1 ~c - 5 \cisi^^:^m<Dmm^y$i'?tm<\:^^ 

[0 0 9 9] 

[«n 







*iC-fB«Dft 






A 








B- 1 


(1) 


9. 0 g 




B-2 


(3) 


1 3. 2g 




B-3 


(4) 


1 3. 2 g 




B-4 


(1 2) 


1 5. 6 g 




B~ 5 


(1 6) 


1 1. 3 g 




C- 1 


(1) 


9. Og 


0. 4 g 


C- 2 


(3) 


1 3. 2g 


0. 4 g 


C-3 


(4) 


1 3. 2 g 


0. 4 g 


C-4 


(12) 


1 5. 6 g 


0. 4g 


C-5 


(1 6) 


1 1. 3g 


0. 4 g 



[0 10 0] 2, m^mm{.rzmit^iiymmiDim 

(A) . B-l~5. *3j;t/C- 1 ~5^. ^n^'Uh' 
m SSir (-V7h?4^Sv-y7;b«3FP-3 2S) 

■e4 5o°cfcT3o57-p^'M;;Scb/c„ ^flj. mim'mm 

m. Tm^m iA) o. 3s.v^)i/i^tsm* 
«fc 1 6itKS«Lfco ««fiS{i2 5^. mmm 

1:1:2 (Mmm m^X'&?,o ^m<Dm»Lrcm 
[0101] 

[ftl 8] 

^ HOzC^ 

":ru 

' \ 

NCS 

[0 1 0 2] iicDt^co&mmnmms&Lrztc.^. 



(A) cfcf5^;S;Kfhf"^V«®Tn3:8X 1 Q-^mo 
l/cm^T'*!?. -;S:. ^SlS (B-1) J;0*§K&^ 
^f VmT'li 1 . 1X1 0-'mol/cn.2fc. feSWS*^ 

[0 10 3] 3. T^m^m^^OfM 

(2crax2cm) '^iintm\^:k.^^<D&^mmmxt 
«if«^^?w Lxmm (3 1 , 3 - 

S.^t-ZV^LO. 6 5^;l//U«yh;K a-^So. 0 5 
^;i//'J7>;k t-7f-;H^U'>*>0. i*;v/i© 

CB-l~CB-5. CC- l~CC-5;grf#fc<, 
[0 1 0 4] 01 Ot^Ufctfc't). 

»«tt;9-^X 1 (;^-^X 2 ±t»«j)i 3 A^gH^tlfc 

fco) . fe*;^(R«^-ti:fcSfk^^y«S4. 

5 . 6 iff 7 AWfCfflfl^ txfc:3t«^« 

[0 10 5] 4. 7^«^iSa*oSiJ^ 
5oow£D^-byy^y:/ c^v^tS) nm^^ty^ 

(Or i e ia»AMl.5) ^If C i: t J; 0 li 

98mw/cm2 1?'* o fco )tmaft^«a«««tt*'^x®!^ 



112002-261 310 



2 3 88) fcg^L/io m.±^^^m.^cmMLr6.-b^ 



[0 10 6] 
[«2] 







Tin j^Ttte-S- 
(g/m'') 


(%) 




CA 


A 


16.5 


4.9 




CB- 1 


B- 1 


16.2 


5.9 




CB-2 


B-2 


16.3 


5.7 




CB-3 


B- 3 


16.3 


5.3 




CB-4 


B-4 


16.3 


5.8 




CB-5 


B-5 


16.4 


5.7 




CC-1 


C-1 


16.2 


6.9 




ce-2 


C-2 


16.2 


6.8 




CC-3 


C- 3 


16. 3 


6.4 




CC-4 


C-4 


16.4 


6.9 




CC-5 


C- 5 


16.3 


6.T 





[0 10 7] *fg0j!«S^t:^^>^ffll/^/c■tr;^ (cb- 

l~CC-5) tt. i:ti!^IH-b;b (CA) ictt'^Tg^a 
**^iil^Ci:/0**^5„ *;b^T-fe-|SS (1) ©R3t 

B-K CB-2. CB-4. C B- SliC B- SfClt 
'tT^^ja^^^if tV ti^c, ;*:8i?;&#S*t,^-b;l/ (C 
B - 1 ~C B - 5) tizm'^^tS^J^y (CC-1 -C 

c-^5) ^(Dttm^i. mm(Dm^mwmmm^\ 

Co 1 0 8] 

[01] *f8B^©^ifS Ll^)t«^^S*^£D«5i;&*-rtt 
[02] *58H^<D»SLv^3¥«^g5^-?««Ji;&^x-rffi 

CK 3 ] :^m<Dm u^mmmm'Fcommmm 

[05] *|g0^©»S Ll^7t«^^«^©«jg>&^-ri« 



[0 6 ] :^mE<Dm Li.^m^m'^nmmmtm 



CH 7 ] ^nmmt Li^^^mmm^mm^mtm 
[08] ^mnmtL\,^m^m^<omm^^^tm 

Sl§»TffillT-*S„ 

[010] nmm-^imLrzymmm^mm^^t 

[5f^©iiW] 

1 0 mmm 
1 0 a mmmmm 

1 1 ^M'J-F 

2 0 mytm 
2 1 

2 2 

2 3 W^^IIMttfi 

3 0 wMmmm 

4 0 >i^^m« 

4 0 a 

5 0 S« 

5 0 a mmmu 

6 0 TMDS 



